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<210> 1 

<211> 159 

<212> PRT 

<213> Escherichia coli 

<400> 1 

Met lie Ser Leu lie Ala Ala Leu Ala Val Asp Arg val lie Gly Met 
1 5 10 15 

Glu Asn Ala Met Pro Trp Asn Leu Pro Ala Asp Leu Ala Trp phe Lys 
20 25 30 



Arg Asn Thr Leu Asn Lys Pro Val lie Met Gly Arg His Thr Trp Glu 
35 40 45 
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Ser lie Gly Arg Pro Leu Pro Gly Arg Lys Asn lie lie Leu Ser Ser 
50 " 55 ~ 60 

Gin Pro Gly Thr Asp Asp Arg val Thr Trp val Lys Ser val Asp Glu 
65 70 75 80 

Ala lie Ala Ala Ala Gly Asp Val Pro Glu lie Met Val lie Gly Gly 
85 90 95 

Gly Arg Val Tyr Glu Gin Phe Leu Pro Lys Ala Gin Lys Leu Tyr Leu 
100 105 110 

Thr His lie Asp Ala Glu val Glu Gly Asp Thr His Phe Pro Asp Tyr 
115 120 125 

Glu Pro Asp Asp Trp Glu Ser Val Phe Ser Glu Phe His Asp Ala Asp 
130 135 140 

Ala Gin Asn Ser His Ser Tyr Ser Phe Glu lie Leu Glu Arg Arg 
145 150 155 

<210> 2 

<211> 566 

<212> DNA 

<213> Escherichia coli 



<220> 

<221> exon 

<222> (81). .(557) 

<223> 



<400> 2 

ggatccttga caattagtta actatttgtt ataatgtatt catgagctta actaactaat 60 

ccggaaaagg aggaacttcc atg ate agt ctg att gcg gcg eta gcg gta gat 113 

Met lie ser Leu lie Ala Ala Leu Ala val Asp 
15 10 

cgc gtt ate gqc atg gaa aac gec atg cca tgg aac ctg cct gec gat 161 
Arg val lie Gly Met Glu Asn Ala Met Pro Trp Asn Leu Pro Ala Asp 
15 20 25 

etc gee tgg ttt aaa cgc aac acc tta aat aaa ccc gtq att atg gqg 209 

Leu Ala Trp Phe Lys Arg Asn Thr Leu Asn Lys Pro val lie Met Gly 

30 35 40 
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cgc cat acc tgg gaa tea ate gqt agg cct ttg ccc gqc cgc aaa aat 257 

Arg His Thr Trp Glu Ser lie Gly Arg Pro Leu Pro Gly Arg Lys Asn 
45 50 55 

att ate etc age agt caa ccc gqg acc gat gat egg gtt acc tgg gtt 305 

lie lie Leu ser Ser Gin Pro Gly Thr Asp Asp Arg val Thr Trp Val 

60 65 70 ~ 75 

aaa teg gtc gac gaa gee ate gcg gee gca gqt gac gta cca gaa ate 353 

Lys Ser Val Asp Glu Ala lie Ala Ala Ala Gly Asp Val Pro Glu lie 

80 85 90 

atg gtq att gqc gqc gga cgc gtt tat gaa cag ttc ttg cca aaa gcg 401 

Met val lie Gly Gly Gly Arg Val Tyr Glu Gin Phe Leu Pro Lys Ala 
95 100 105 

caa aag ctt tat ctg acg cat ate gat gca gaa gtq gaa gqc gac acc 

Gin Lys Leu Tyr Leu Thr His lie Asp Ala Glu val Glu Gly Asp Thr 
110 115 120 



449 



cat ttt ccg gat tac gag ccg gat gac tgg gaa teg gta ttc age gaa 497 

His Phe Pro Asp Tyr Glu Pro Asp Asp Trp Glu Ser val Phe Ser Glu 

125 130 135 

ttc cac gat get gat gcg cag aac teg cat age tat teg ttc gaa ate 545 

Phe His Asp Ala Asp Ala Gin Asn Ser His Ser Tyr Ser Phe Glu lie 

140 145 150 155 

etc gag cgt cgt taaggatcc 566 
Leu Glu Arg Arg 



<210> 3 

<211> 185 

<212> PRT 

<213> Bacillus subtilis 



<400> 3 

Ala Ser Thr Asp Tyr Trp Gin Asn Trp Thr Asp Gly Gly Gly lie Val 
1 5 10 15 

Asn Ala val Asn Gly Ser Gly Gly Asn Tyr Ser val Asn Trp Ser Asn 
20 25 30 

Thr Gly Asn Phe val Val Gly Lys Gly Trp Thr Thr Gly Ser Pro Phe 
35 40 45 

Arg Thr lie Asn Tyr Asn Ala Gly val Trp Ala Pro Asn Gly Asn Gly 
50 55 60 

Tyr Leu Thr Leu Tyr Gly Trp Thr Arg Ser Pro Leu lie Glu Tyr Tyr 
65 70 75 80 
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val val Asp Ser Trp Gly Thr Tyr Arg Pro Thr Gly Thr Tyr Lys Gly 
85 90 95 



Thr val Lys Ser Asp Gly Gly Thr Tyr Asp lie Tyr Thr Thr Thr Arg 
100 105 110 

Tyr Asn Ala Pro Ser lie Asp Gly Asp Arg Thr Thr Phe Thr Gin Tyr 
115 120 125 

Trp Ser val Arg Gin ser Lys Arg Pro Thr Gly Ser Asn Ala Thr He 
130 " 135 140 

Thr Phe Ser Asn His Val Asn Ala Trp Lys ser His Gly Met Asn Leu 
145 150 155 160 

Gly Ser Asn Trp Ala Tyr Gin val Met Ala Thr Glu Gly Tyr Gin ser 
165 170 175 

Ser Gly Ser ser Asn val Thr Val Trp 
180 185 

<210> 4 
<211> 558 
<212> DNA 

<213> Bacillus subtilis 



<220> 

<221> exon 
<222> (1). .(555) 
<223> 

<400> 4 

get age aca gac tac tgg caa aat tgg act gat gqg gqc gqt ata gta 

Ala Ser Thr Asp Tyr Trp Gin Asn Trp Thr Asp Gly Gly Gly lie val 
1 5 10 15 



48 



aac get gtc aat gqg tct gqc gqg aat tac agt gtt aat tgg tct aat 96 

Asn Ala val Asn Gly Ser Gly Gly Asn Tyr ser val Asn Trp Ser Asn 

20 25 30 

acc gga aat ttt gtt gtt gqt aaa gqt tgg act aca gqt teg cca ttt 144 

Thr Gly Asn Phe val val Gly Lys Gly Trp Thr Thr Gly Ser pro Phe 
35 40 45 

agg acg ata aac tat aat gec gga gtt tgg gcg ccg aat ggc aat gga 192 
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Arg Thr lie Asn Tyr Asn Ala Gly val Trp Ala Pro Asn Gly Asn Gly 

50 55 60 

tat tta act tta tat gqt tgg acg aga tea cct etc ata gaa tat tat 240 

Tyr Leu Thr Leu Tyr Gly Trp Thr Arg Ser Pro Leu lie Glu Tyr Tyr 

65 70 75 80 

gta gtg gat tea tgg gqt act tat aga cct act gqa acg tat aaa gqt 288 

val val Asp Ser Trp Gly Thr Tyr Arg Pro Thr Gly Thr Tyr Lys Gly 

85 90 95 

act gta aaa agt gat gag gqt aca tat gac ata tat aca act aca cgt 336 

Thr val Lys Ser Asp Gly Gly Thr Tyr Asp lie Tyr Thr Thr Thr Arg 
100 105 110 

tat aac gca cct tec att gat gqc gat cgc act act ttt acg cag tac 384 

Tyr Asn Ala Pro Ser lie Asp Gly Asp Arg Thr Thr Phe Thr Gin Tyr 

115 120 ~ 125 

tgg agt gtt cgc cag teg aag aga cca acc gqa age aac get aca ate 432 

Trp Ser val Arg Gin Ser Lys Arg Pro Thr Gly Ser Asn Ala Thr lie 

130 135 140 



act ttc age aat cat gtg aac gca tgg aag age cat gqa atg aat ctg 
Thr Phe Ser Asn His Val Asn Ala Trp Lys Ser His Gly Met Asn Leu 
145 150 155 160 



480 



gqc agt aat tgg get tac caa gtc atg gcg aca gaa gqa tat caa agt 528 
Gly Ser Asn Trp Ala Tyr Gin val Met Ala Thr Glu Gly Tyr Gin Ser 
165 170 175 

agt gqc teg teg aat gtt acc gta tgg taa 558 
Ser Gly Ser Ser Asn Val Thr Val Trp 
180 185 

<210> 5 
<211> 159 
<212> PRT 

<213> Escherichia coli 



<400> 5 

Ala lie Ser Leu lie Ala Ala Leu Ala Val Asp Arg Val lie Gly Asn 
1 5 10 15 

Glu Asn Ala Leu Pro Trp Asn Leu Pro Ala Asp Leu Ala Trp Phe Lys 
20 25 30 

Arg Asn Thr Leu Asn Lys Pro Val lie Tyr Gly Arg His Thr Trp Glu 
35 40 45 

Ser lie Gly Arg Pro Leu Pro Gly Arg Lys Asn lie lie Leu Ser Ser 
50 ~ 55 60 
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Gin Pro Gly Thr Asp Asp Arg Val Thr Trp val Lys Ser val Asp Glu 
65 70 75 80 

Ala lie Ala Ala Ala Gly Asp Val Pro Glu lie Phe val lie Gly Gly 
85 90 95 

Gly Arg val Tyr Glu Gin Phe Leu Pro Lys Ala Gin Lys Leu Tyr Leu 
100 105 110 

Thr His lie Asp Ala Glu Val Glu Gly Asp Thr His Phe Pro Asp Tyr 
115 120 ' 125 

Glu Pro Asp Asp Trp Glu Ser val Phe ser Glu Phe His Asp Ala Asp 
130 135 140 

Ala Gin Asn Ser His ser Tyr Ser Phe Glu lie Leu Glu Arg Arg 
145 150 155 

<210> 6 

<211> 569 

<212> DNA 

<213> Escherichia coli 



<220> 

<221> exon 

<222> (81). .(560) 

<223> 



<400> 6 

ggatccttga caattagtta actatttgtt ataatgtatt catgagctta actaactaat 60 

ccggaaaagg aggaacttcc atg gca ate agt ctg att gcg gcg eta gcg gta 113 

Met Ala lie Ser Leu lie Ala Ala Leu Ala val 
1 5 10 

gat cgc gtt ate gqc aac gaa aac gec etc cca tgg aac ctg cct gee 161 
Asp Arg val lie Gly Asn Glu Asn Ala Leu Pro Trp Asn Leu Pro Ala 
15 20 25 

gat etc gee tgg ttt aaa cgc aac ace tta aat aaa ccc gtq att tac 209 
Asp Leu Ala Trp Phe Lys Arg Asn Thr Leu Asn Lys Pro val lie Tyr 
30 35 40 

gqg cgc cat ace tgg gaa tea ate gqt agg cct ttg ccc gqc cgc aaa 257 
Gly Arg His Thr Trp Glu Ser lie Gly Arg Pro Leu Pro Gly Arg Lys 
45 50 55 

aat att ate etc age agt caa ccc ggg ace gat gat egg gtt acc tgg 305 
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Asn lie lie Leu Ser Ser Gin Pro Gly Thr Asp Asp Arg Val Thr Trp 

60 65 70 75 

gtt aaa teg gtc gac gaa gec ate gcg gec gca gat gac gta cca gaa 

val Lys ser val Asp Glu Ala lie Ala Ala Ala Gly Asp val Pro Glu 
80 85 90 

ate ttc gtq att gqc gqc gqa cgc gtt tat gaa cag ttc ttg cca aaa 

lie Phe val lie Gly Gly Gly Arg val Tyr Glu Gin Phe Leu Pro Lys 
95 100 105 

gcg caa aag ctt tat ctg acg cat ate gat gca gaa gtq gaa gqc gac 

Ala Gin Lys Leu Tyr Leu Thr His lie Asp Ala Glu Val Glu Gly Asp 
110 115 120 



353 



401 



449 



acc cat ttt ccg gat tac gag ccg gat gac tgg gaa teg gta ttc age 497 
Thr His Phe Pro Asp Tyr Glu Pro Asp Asp Trp Glu Ser Val Phe Ser 
125 130 135 

gaa ttc cac gat get gat gcg cag aac teg cat age tat teg ttc gaa 545 
Glu Phe His Asp Ala Asp Ala Gin Asn Ser His Ser Tyr Ser Phe Glu 
140 145 150 155 

ate etc gag cgt cgt taaggatcc 569 
lie Leu Glu Arg Arg 
160 

<210> 7 
<211> 353 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> fusion protein derived from E. coli and B. subtilis 
<400> 7 

Ala lie Ser Leu lie Ala Ala Leu Ala Val Asp Arg val lie Gly Asn 
1 5 10 ~ 15 

Glu Asn Ala Leu Pro Trp Asn Leu Pro Ala Asp Leu Ala Trp Phe Lys 
20 25 30 

Arg Asn Thr Leu Asn Lys Pro val lie Tyr Gly Arg His Thr Trp Glu 
35 40 45 

Ser lie Gly Arg Pro Leu Pro Gly Arg Lys Asn lie lie Leu Ser Ser 
50 55 60 

Gin Pro Gly Thr Asp Asp Arg Val Thr Trp Val Lys Ser val Asp Glu 
65 70 75 80 
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Ala lie Ala Ala Ala Gly Asp val Pro Glu He Phe val He Gly Gly 
85 90 95 

Gly Arg val Tyr Glu Gin Phe Leu Pro Lys Ala Gin Lys Leu Tyr Leu 
100 105 110 

Thr His lie Asp Ala Glu Val Glu Gly Asp Thr His Phe Pro Asp Tyr 
115 120 125 

Glu Pro Asp Asp Trp Glu Ser val Phe Ser Glu Phe His Asp Ala Asp 
130 135 140 

Ala Gin Asn ser His Ser Tyr Ser Phe Glu lie Leu Glu Arg Arg Gly 

145 150 155 160 

Gly Gly Gly Ser Gly Gly Gly Gly Ala Ser Thr Asp Tyr Trp Gin Asn 
165 170 175 

Trp Thr Asp Gly Gly Gly lie val Asn Ala val Asn Gly ser Gly Gly 
180 185 190 

Asn Tyr Ser val Asn Trp Ser Asn Thr Gly Asn Phe val val Gly Lys 
195 200 205 

Gly Trp Thr Thr Gly Ser Pro Phe Arg Thr lie Asn Tyr Asn Ala Gly 
210 215 " 220 

val Trp Ala Pro Asn Gly Asn Gly Tyr Leu Thr Leu Tyr Gly Trp Thr 

225 230 " 235 240 

Arg ser Pro Leu lie Glu Tyr Tyr val val Asp ser Trp Gly Thr Tyr 
245 250 255 

Arg Pro Thr Gly Thr Tyr Lys Gly Thr Val Lys Ser Asp Gly Gly Thr 
260 265 270 



Tyr Asp lie Tyr Thr Thr Thr Arg Tyr Asn Ala Pro Ser lie Asp Gly 

. 0 



275 



28 



285 



Asp Arg Thr Thr Phe Thr Gin Tyr Trp Ser Val Arg Gin Ser Lys Arg 
290 295 300 

Pro Thr Gly Ser Asn Ala Thr lie Thr Phe Ser Asn His val Asn Ala 

305 310 315 320 

Trp Lys Ser His Gly Met Asn Leu Gly Ser Asn Trp Ala Tyr Gin Val 

325 330 335 
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Met Al 



a Thr Glu Gly Tyr Gin Ser ser Gly Ser 
340 * 345 



Ser Asn Val Thr Val 
350 



Trp 



<210> 8 

*<211> 1153 

<212> DNA 

<213> Artificial Sequence 



<220> 














<223> fusion gene derived from E. co"li and 


B. subtil is 




<400> 8 
qqatccttqa 


caattagtta 


actatttgtt 


ataatgtatt 


catgagctta 


actaactaat 


50 


ccggaaaagg 


aggaacttcc 


atggcaatca 


gtctgattgc 


gqcqctagcg 

ZJ ZJ ZJ ZJ zi 


gtagatcgcg 


1 A 

120 


ttatcggcaa 


cgaaaacgcc 


ctcccatgga 


acctgcctgc 


cgatctcgcc 


tggtttaaac 


1 O A 

180 


gcaacacctt 


aaataaaccc 


gtgatttacg 


ggcgccatac 


ctgggaatca 


atcggtaggc 


A A 

240 


ctttgcccgg 


ccgcaaaaat 


attatcctca 


gcagtcaacc 


cqqqaccqat 


qatcqqqtta 

ZJ ^ ^ZJ ZJ ZJ 


D A A 

300 


cctgggttaa 


atcggtcgac 


gaagccatcg 


cggccgcagg 


tgacgtacca 


gaaatcttcg 


360 


tgattggcgg 


cggacgcgtt 


tatgaacagt 


tcttgccaaa 


agcgcaaaag 


ctttatctga 


420 


cgcatatcga 


tgcagaagtg 


gaaggcgaca 


cccattttcc 


ggattacgag 


ccggatgact 


480 


gggaatcggt 


attcagcgaa 


ttccacgatg 


ctgatgcgca 


gaactcgcat 


agctattcgt 


540 


tcgaaatcct 


cgagcgtcgt 


ggtggcggtg 


gctcgggtgg 


tggcggcgct 


agcacagact 


600 


actggcaaaa 


ttggactgat 


gggggcggta 


tagtaaacgc 


tgtcaatggg 


tctggcggga 


660 


attacagtgt 


taattggtct 


aataccggaa 


attttgttgt 


tggtaaaggt 


tggactacag 


720 


gttcgccatt 


taggacgata 


aactataatg 


ccggagtttg 


ggcgccgaat 


ggcaatggat 


780 


atttaacttt 


atatggttgg 


acgagatcac 


ctctcataga 


atattatgta 


gtggattcat 


840 


ggggtactta 


tagacctact 


ggaacgtata 


aaggtactgt 


aaaaagtgat 


gggggtacat 


900 


atgacatata 


tacaactaca 


cgttataacg 


caccttccat 


tgatggcgat 


cgcactactt 


960 


ttacgcagta 


ctggagtgtt 


cgccagtcga 


agagaccaac 


cggaagcaac 


gctacaatca 


1020 


ctttcagcaa 


tcatgtgaac 


gcatggaaga 


gccatggaat 


gaatctgggc 


agtaattggg 


1080 


cttaccaagt 


catggcgaca 


gaaggatatc 


aaagtagtgg 


ctcgtcgaat 


gttaccgtat 


1140 


ggtaaggatc 


ccc 
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<210> 9 

<211> 353 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> fusion protein derived from E. coli and B. subtilis 

<400> 9 

Ala lie Ser Leu lie Ala Ala Leu Ala val Asp Arg Val lie Gly Asn 
1 5 10 15 

Glu Asn Ala Leu Pro Trp Asn Leu Pro Ala Asp Leu Ala Trp Phe Lys 
20 25 30 

Arg Asn Thr Leu Asn Lys Pro Val lie Tyr Gly Arg His Thr Trp Glu 
35 40 45 

Ser lie Gly Arg Pro Leu Pro Gly Arg Lys Asn lie He Leu ser Ser 
50 " 55 60 

Gin Pro Gly Thr Asp Asp Arg Val Thr Trp Val Lys Ser val Asp Glu 
65 70 75 80 

Ala lie Ala Ala Ala Gly Asp val Pro Glu lie Phe val lie Gly Gly 
85 90 95 

Gly Arg Val Tyr Glu Gin Phe Leu Pro Lys Ala Gin Lys Leu Tyr Leu 
100 105 110 

Thr His lie Asp Ala Glu Val Glu Gly Asp Thr His Phe Pro Asp Tyr 
115 120 * 125 

Glu Pro Asp Asp Trp Glu ser Val Phe Ser Glu Phe His Asp Ala Asp 
130 135 140 

Ala Gin Asn Ser His Ser Tyr ser Phe Glu lie Leu Glu Arg Arg Gly 
145 150 155 160 

Gly Gly Gly Ser Gly Gly Gly Gly Ala Ser Thr Asp Tyr Trp Gin Asn 
165 170 175 

Trp Thr Asp Gly Gly Gly lie Val Asn Ala Val Asn Gly Ser Gly Gly 
180 185 190 
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Asn Tyr Ser val Asn Trp Ser Asn Thr Gly Asn Phe val val Gly Lys 
195 200 205 

Gly Trp Thr Thr Gly Ser Pro Phe Arg Thr lie Asn Tyr Asn Ala Gly 
210 215 220 

val Trp Ala Pro Asn Gly Asn Gly Tyr Leu Thr Leu Tyr Gly Trp Thr 
225 230 235 240 

Arg Ser Pro Leu lie Glu Tyr Tyr val val Asp Ser Trp Gly Thr Tyr 
245 250 255 

Arg Pro Thr Gly Thr Tyr Lys Gly Thr val Lys Ser Asp Gly Gly Thr 
260 265 270 

Tyr Asp lie Tyr Thr Thr Thr Arg Tyr Asn Ala Pro Ser lie Asp Gly 
275 280 285 

Asp Arg Thr Thr Phe Thr Gin Tyr Trp Ser Val Arg Gin Ser Lys Arg 
290 295 300 

Pro Thr Gly Ser Asn Ala Thr lie Thr Phe Ser Asn His Val Asn Ala 
305 310 315 320 

Trp Lys ser His Gly Leu Asn Leu Gly Ser Asn Trp Ala Tyr Gin Val 
325 330 335 

lie Ala Thr Glu Gly Tyr Gin Ser Ser Gly Ser Ser Asn Val Thr Val 
340 345 350 

Trp 

<210> 10 
<211> 1153 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> fusion gene derived from E. coli and B. subtilis 
<400> 10 

ggatccttga caattagtta actatttgtt ataatgtatt catgagctta actaactaat 60 

ccggaaaagg aggaacttcc atggcaatca gtctgattgc ggcgctagcg gtagatcgcg 120 

ttatcggcaa cgaaaacgcc ctcccatgga acctgcctgc cgatctcgcc tggtttaaac 180 
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gcaacacctt aaataaaccc gtgatttacg 
ctttgcccgg ccgcaaaaat attatcctca 
cetgggttaa atcggtcgac gaagccatcg 
tgattggcgg cggacgcgtt tatgaacagt 
cgcatatcga tgcagaagtg gaaggcgaca 
gggaatcggt attcagcgaa ttccacgatg 
♦ tcgaaatcct cgagcgtcgt ggtggcggtg 
actggcaaaa ttggactgat gggggcggta 
attacagtgt taattggtct aataccggaa 
gttcgccatt taggacgata aactataatg 
atttaacttt atatggttgg acgagatcac 
ggggtactta tagacctact ggaacgtata 
atgacatata tacaactaca cgttataacg 
ttacgcagta ctggagtgtt cgccagtcga 
ctttcagcaa tcatgtgaac gcatggaaga 
cttaccaagt catcgcgaca gaaggatatc 
ggtaaggatc ccc 



ggcgccatac 


ctgggaatca 


atcggtaggc 


240 


gcagtcaacc 


cgggaccgat 


gatcgggtta 


300 


cggccgcagg 


tgacgtacca gaaatcttcg 


360 


tcttgccaaa 


agcgcaaaag 


ctttatctga 


420 


cccattttcc 


ggattacgag 


ccggatgact 


480 


ctgatgcgca 


gaactcgcat 


agctattcgt 


540 


gctcgggtgg 


tggcggcgct 


agcacagact 


600 


tagtaaacgc 


tgtcaatggg 


tctggcggga 


660 


attttgttgt 


tggtaaaggt 


tggactacag 


720 


ccggagtttg 


ggcgccgaat 


ggcaatggat 


780 


ctctcataga 


atattatgta 


gtggattcat 


840 


aaggtactgt 


aaaaagtgat 


gggggtacat 


900 


caccttccat 


tgatggcgat 


cgcactactt 


960 


agagaccaac 


cggaagcaac gctacaatca 


1020 


gccatggact 


caatctgggc agtaattggg 


1080 


aaagtagtgg 


ctcgtcgaat gttaccgtat 


1140 
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